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 Short Communication 
 Jens  Beckmann* ,  Dainis  Dakternieks ,  Andrew  Duthie and  Cassandra  Mitchell 
 Crystal and molecular structure of 
bis(4-dimethylamino-3-nitrophenyl)tellurium 
dichloride 
 Abstract:  Single crystal X-ray crystallography revealed 
that the title compound [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 is 
associated in the solid state mainly by intermolecular sec-
ondary Te ‧ ‧ ‧ O contacts. 
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 Consistent with the valence shell electron pair repulsion 
(VSEPR) theory, the spatial arrangement of diaryltellurium 
dihalides, R 2 TeX 2 (R = aryl; X = halide), is trigonal bipyrami-
dal, whereby the halides adopt the axial positions and the 
carbon atoms and the stereochemically active lone pair 
are situated in the equatorial positions. In the solid state, 
the vast majority of diaryltellurium dihalides are further 
associated by up to three intermolecular secondary Te ‧ ‧ ‧ X 
interactions. 
 Some 25  years ago, a structure-color correlation 
was established for the diaryltellurium diiodides R 2 TeI 2 
(McCullough et al., 1985). Some of these compounds are 
dark red or violet in color and show a distinctive metal-
lic luster, which apparently stems from the  ‘ additional ’ 
secondary I ‧ ‧ ‧ I interactions and the charge transfer tran-
sitions associated with this. Diaryltellurium diiodides 
lacking additional secondary I ‧ ‧ ‧ I contacts are usually 
red or orange but are less intensively colored. In the 
preceding work, we have studied the secondary interac-
tions within the  p -substituted diphenyltellurium dichlo-
rides (4-YC 6 H 4 ) 2 TeCl 2 (Y = H, Me, MeO, Me 2 N) and (4-YC 6 H 4 )
( p -Me 2 NC 6 H 4 )TeCl 2 (Y = H, EtO) by X-ray crystallography 
and  125 Te magic angle spinning nuclear magnetic reso-
nance spectroscopy (Beckmann et al., 2003, 2005a,b). 
Of these compounds, (4-Me 2 NC 6 H 4 ) 2 TeCl 2 existed in two 
polymorphic forms: a bright yellow (monoclinic) modifi-
cation that lacks secondary Te ‧ ‧ ‧ Cl contacts but instead 
contains significant Cl ‧ ‧ ‧ Cl interactions (Beckmann et al., 
2005a) and an orange (orthorhombic) modification that 
exhibits one secondary Te ‧ ‧ ‧ Cl contact but no Cl ‧ ‧ ‧ Cl inter-
actions (Beckmann et al., 2005a). Both polymorphs also 
revealed significant intermolecular Te ‧ ‧ ‧ π and  π ‧ ‧ ‧ π inter-
actions. In the context of this work, we were interested in 
studying the solid-state structure of the closely related 
title compound [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 that was 
obtained by nitration of (4-Me 2 NC 6 H 4 ) 2 TeCl 2 and crystal-
lization from CH 2 Cl 2 /hexane as red crystals (Morgan and 
Burgess, 1929). The molecular and crystal structures of 
[(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 are shown in  Figures 1 and  2 . 
The selected bond parameters are collected in the caption 
of the figures, whereas the crystal and refinement data 
are listed in  Table 1 . As expected, the first coordination 
sphere of [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 closely resembles 
that of the parent compound and all other diaryltellu-
rium dihalides (Zukerman-Schpector and Haiduc, 2001). 
The Te-Cl bond length of [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 is 
2.499(1)  Å , shorter than those of monoclinic [2.514(1) and 
2.523(1)  Å ] and orthorhombic [2.5103(5)  Å and 2.5364(5)  Å ] 
(4-Me 2 NC 6 H 4 ) 2 TeCl 2 (Beckmann et al., 2005a,b). 
 The secondary coordination sphere of [(4-Me 2 N)
(3-O 2 N)C 6 H 3 ] 2 TeCl 2 is defined by two symmetry-related 
intermolecular Te ‧ ‧ ‧ O interactions of 3.162(3)  Å that are 
significantly shorter than the sum of van der Waals radii 
(3.5) (Martina et al., 2009). There are also two symmetry-
related Te ‧ ‧ ‧ O distances of 3.660(3)  Å that are slightly 
longer. Similar interactions between nitro groups and 
trigonal bipyramidal tellurium(IV) atoms have previ-
ously been observed in tetraarylditelluroxane and hex-
aaryltritelluroxane bis( ortho -nitrophenolates) (Beckmann 
et al., 2008). 
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 Figure 1   Molecular structure of [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 
showing 30% probability ellipsoids and the crystallographic num-
bering scheme (symmetry operation used to generate equivalent 
atoms: a = 1-y, 1-x, 1.5-z). 
 Selected bond parameters [ Å ,  º ]: Te1-C10 2.102(3), Te1-Cl1 2.499(1), 
Cl1-Te1-C10 89.26(9), Cl1-Te1-C10a 88.12(9), C10-Te1-C10a 98.0(2), 
Cl1-Te1-Cl1a 176.00(5). 
 Figure 2   Crystal structure of [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 showing the intermolecular association of individual molecules by secondary 
Te ‧ ‧ ‧ O interactions (symmetry operation used to generate equivalent atoms: b = 1.5-x, -0.5 + y, 0.25 + z; c = -0.5 + x, 1.5-y, 1.25-z). 
 Selected bond distances [ Å ]: Te1 ‧ ‧ ‧ O1b 3.660(3), Te1 ‧ ‧ ‧ O2b 3.162(3). 
 Table 1   Crystal data and structure refinement of [(4-Me 2 N)(3-O 2 N)
C 6 H 3 ] 2 TeCl 2 . 
 Formula  C 16 H 18 Cl 2 N 4 O 4 Te 
 Formula weight (g mol -1 )  528.84 
 Crystal system  Tetragonal 
 Crystal size (mm)  0.10 × 0.20 × 0.25 
 Space group  P 4 3 2 1 2 
 a , ( Å )  8.1952(9) 
 c , ( Å )  31.113(7) 
 V , ( Å 3 )  2089.6(6) 
 Z  4 
 ρ calcd (mg m -3 )  1.681 
 T (K)  296(2) 
 μ (Mo  K α ) (mm -1 )  1.707 
 F (000)  1040 
 θ range ( ° )  2.57 – 27.52 
 Index ranges  -10  ≤   h  ≤  10 
  -7  ≤   k  ≤  10 
  -40  ≤   l  ≤  37 
 No. of reflns collected  12634 
 Completeness to  θ max  99.7% 
 No. indep. reflns  2396 
 No. obsd reflns with [ I > 2 σ ( I )]  2370 
 No. refined parameters  125 
 GooF ( F 2 )  1.159 
 R 1 ( F ) [ I > 2 σ ( I )]  0.0254 
 wR 2 ( F 2 ) (all data)  0.0582 
 ( Δ / σ ) max  < 0.001 
 Largest diff peak/hole (e  Å -3 )  0.494/-0.359 
 Experimental 
 The title compound [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 was obtained by 
nitration of (4-Me 2 NC 6 H 4 ) 2 TeCl 2 (Morgan and Burgess, 1929). Single 
crystals were grown by slow evaporation of a CH 2 Cl 2 /hexane solution. 
 X-ray crystallography 
 The intensity data of [(4-Me 2 N)(3-O 2 N)C 6 H 3 ] 2 TeCl 2 were collected on 
a Bruker SMART Apex CCD diff ractometer with graphite-monochro-
mated Mo-K α (0.7107  Å ) radiation. Data were reduced and corrected 
for absorption. The structure was solved by direct methods and diff er-
ence Fourier synthesis using SHELXS-97 implemented in the program 
WinGX 2002 (Farrugia, 1999). Full-matrix least-squares refi nements 
on  F 2 using all data were carried out with anisotropic displacement 
parameters applied to all nonhydrogen atoms. The hydrogen atoms 
attached to carbon atoms were included in geometrically calculated 
positions using a riding model and were refi ned isotropically. Fig-
ures were created using DIAMOND (Brandenburg and Putz, 2006). 
Crystallographic data (excluding structure factors) for the structural 
analysis has been deposited with the Cambridge Crystallographic 
Data Centre, CCDC number 919358. Copies of this information may 
be obtained free of charge from The Director, CCDC, 12 Union Road, 
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cam.ac.uk or http://www.ccdc.cam.ac.uk). 
 Acknowledgments:  The Australian Research Coun-
cil is gratefully acknowledged for financial support. 
Prof. Jonathan White (The University of Melbourne) is 
gratefully acknowledged for the X-ray crystallography 
data collection. 
 Received February 1, 2013; accepted March 7, 2013; previously 
published online April 2, 2013 
 References 
 Beckmann, J.; Dakternieks, D.; Duthie, A.; Smith, N. A. 
Secondary bonding in  para -substituted diphenyltellurium 
dichlorides ( p -XC 6 H 4 ) 2 TeCl 2 (X = H, Me, MeO) probed by  125 Te 
MAS NMR spectroscopy. Crystal and molecular structure of 
( p -MeC 6 H 4 ) 2 TeCl 2 .  J. Organomet. Chem.  2003 ,  669 , 149 – 153. 
 Beckmann, J.; Dakternieks, D.; Duthie, A.; Mitchell, C.; Sch ü rmann, 
M. Observation of Te ‧ ‧ ‧ π and X ‧ ‧ ‧ X bonding in  para -substituted 
diphenyltellurium dihalides, ( p -Me 2 NC 6 H 4 )( p -YC 6 H 4 )TeX 2 (X = Cl, 
Br, I; Y = H, EtO, Me 2 N).  Aust. J. Chem.  2005a ,  58 , 119 – 127. 
 Beckmann, J.; Dakternieks, D.; Duthie, A.; Mitchell, C.; 
Sch ü rmann, M. An orthorhombic polymorph of dichloro-bis[4-
(dimethylamino)phenyl]tellurium.  Acta Cryst.  2005b ,  E61 , 
o986 – 987. 
 Beckmann, J.; Bolsinger, J.; Duthie, A. The reactivity of diorgano-
tellurium oxides towards phenol and  o -nitrophenol. 
Hypervalent and secondary bonding of four different product 
classes.  Aust. J. Chem.  2008 ,  61 , 172 – 182. 
 Brandenburg, K. and Putz, H. DIAMOND V3.1d, Crystal Impact GbR, 
Bonn, Germany, 2006. 
 Farrugia, L. J. WinGX suite for small-molecule single-crystal crystal-
lography.  J. Appl. Cryst.  1999 ,  32 , 837 – 838. 
 Martina, M.; Chamberlin, A. C.; Valerop, R.; Cramer, C. J.; Truhlar, D. 
G. Consistent van der Waals radii for the whole Main Group.  J. 
Phys. Chem. A  2009 ,  113 , 5806 – 5812. 
 McCullough, J. D.; Knobler, C.; Ziolo, R. F. Crystal and molecular 
structure of the  β modification of 1,1-diiodo-3,4-benzo-1-tellu-
racyclopentane,  β -C 8 H 8 TeI 2 . Comparative study of secondary 
bonding systems and colors in organotellurium iodides.  Inorg. 
Chem.  1985 ,  24 , 1814 – 1818. 
 Morgan, G. T.; Burgess, H. Interaction of tellurium tetrachloride and 
dimethylaniline.  J. Chem. Soc.  1929 , 1103 – 1106. 
 Zukerman-Schpector, J. and Haiduc, I. Diorganotellurium(IV) 
dihalides and secondary bonding: revisiting the coordination 
polyhedra.  Phosphorous Sulfur Silicon  2001 ,  171 , 73 – 112. 
Copyright of Main Group Metal Chemistry is the property of De Gruyter and its content may
not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.
